Expression and mutation analysis of genes that encode the Myc antagonists Mad1, Mxi1 and Rox in acute leukaemia.
The Myc antagonists Mad1, Mxi1 and Rox proteins share two highly conserved domains, Sin3-interacting domain (SID) and basic helix-loop-helix leucine zipper domain (bHLHzip), which are essential for these proteins to function during molecular switching from proliferation to differentiation. In an attempt to identify mutations in Mad1, Mxi1 and Rox genes in human haematological malignancies, we screened 10 haematopoietic cell lines, bone marrow mononuclear cells (BMMNC) from 26 patients with haematological malignancies and peripheral blood mononuclear cells (PBMNC) from 30 healthy volunteers, using reverse transcription-polymerase chain reaction, single strand conformation polymorphism analysis and sequencing. Mad1, Mxi1 and Rox genes were expressed in all samples. Four polymorphisms were found in cell lines BMMNC and PBMNC: two in Mad1, one in Mxi1 and one in Rox. Nine missense mutations were detected: two in Mad1 in patients, four in Mxi1 (three in patients and one in KG-1 cell line), and three in Rox in patients. No mutations were detected in PBMNC from healthy volunteers. Among six patients with acute lymphoblastic leukaemia, two had Mxi1 mutations and another two had Rox mutations. These mutations were associated with poorer clinical outcomes. This is the first report to show that Mad1, Mxi1 and Rox genes were expressed and displayed mutations in haematological malignancies.